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TREADS IN MODERE CHEMISTRY
Academician 8, I, Vol'fkovich

The great achievements of present-day chemistry are based on exparience
giined in the past 100 to 150 years. The greatest development has ocourred in
: e the 20tk century. During this period of development the world was introauced
) o To suon famous Soviet sClentists and Chemists &8 lLOmOnosov, Méndeleyev, butlerov,
and others. The most rcmarkeble development, however, was seen in the field of
organic compourds, Therefore, it 1e now possible to use many cheap " plentiful
organic owmmpovnds . instead rf scarcer &nd more expensive compounds., This has
been asocaplished by extensive exploitation of rav-uaterial sources such as oil,
coal; and natural gas, Much has aleo been acccuplished in the field of high-
_ : molecular compounds. Many improvements have besn made in such chemical fields
. as catelysts, supe~ pressures, photochemical radiation, desp freezing, etc.
. Hovever, the most Lmportant achievement wes tho discovery of methods for using
intra-atoeio, nuoclear energy. Some of the problems Soviet chemists hops tc
golve in the mar future are as follows:

Btudies in this field have two objectives: (1) detter sxploitation of the
wore comma elements, apd (2) hetter utilizatisa of tue rarer elements. At
present, it 13 Adifficult to point out any particulay element and say that it

' ‘ is not being utilized in one or another of Las technological or scientific e h »
. fields. Not 3o long ago, four nev elsments weve dimcovered: neptunium (93), ’
N ' plutontiam (9%), americium (95), and curium (96). Bince the dimcovery of uses

for isotopes, the known elements can be used in many hundreds of new wvays. The
chmmisal induatry 1s also makipg good use of such unlimived resvurces as air,
nkturel gagos, eea "a’ W, etc,

Theve appears to be a tendency to utilize elements vhich have high Clarke
. oumbers. (Numbers determining in percent the p-oportional content of a given
element in a given cosmic body or part thereof; some of ‘hese elements, are
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alvmintum (7.5 Clarke), silicon (26 CJa_rke), sodium {2.h Clarke};end others).

Until recently there was no fullutilization of rav materials., In meny
industries by-products were considersd waste. Nov, for example, in the sulfuric
Y] acid industry, many valuable by-producis guch as gold, arsenic, selenlium, t3llur~-
e ivam, and thallite are .btained. Many of these by-products are more valuable than
e the principle product; thus, one kilogram of thallite 1s 5,000 times more valuable
than the sams emount of sulfurlc scid, end aelenium is about 300 times more
valusbls than an equivalent amourt of sulfuric acid.

Animal and plant life resources are diminishing, while the minsral resources
eve still relatively untouched. Consequently, present-dsy chemical science ie
interested in replacing organic rav-material sources by mineral regources. For
example, othyl slcohol was at one time produced only from grain or potatoss.
¥ow, due to chemical progress, 1t 1e possible to manufacture this alcohol from
orude oil, vood, or from cellulose an?. paper by-products, Syathetic rubber
manufastured from acetylens obtained from celcium carbide 18 roplacing natural e
rubber in many fields. SR SR T .

To further 1lluetrate the great economiee obtained, the following exempls
18 given. Alcohol 1s reguired in the manufacture of high-grade synthetic rubber.
Eaze 2,2 tons of alcohol are necessary to produce one ton of rubber. Eight to
nine tons of rye or 22 tons of potatoss &rd necessAry to produce 2.2 tons of
alochol, Thus, 1f the aynthetic rubber ipdustry uses wood alcohol, or alcohol
obtained from orude oil, the peoples of the Boviet Union ¥ill be able to convert
an additional 8 hectares of rye or 2 hectares of potatoes into food tather than
into industrial products.

Sxnthopis of Wew Chegyca) Froducts

Because of the great achievements in the synthesle of nev chemical products
the preseut century has often been termed the "Synthetic Chemistry Century.”

Taumlly, Sogtnts scupounde ava tha yenult. of synthesis, Some of the better
Xuswn onep are vetraethylisad (TES) and insecticides and fungicides. Much has
been accompiished in the field of metallo-organic compounds. 8:1antiste votive

in this last field are A, N, Nesmeyanov, K. A, Koochetkov, and others.

Technological progress is constantly reguiring nev developments in the field
of chemistry, The development of Jet engines heralied the stniy of nov fuel
substances vhich voald meet *he operational dsmands of jet enginss. Contemporary
madical solence uwss much to achievements in the f£ield of chemistry.

4 One vital task facing present-day Soviet chemisis is the determipation of
tne relationship between the various properiies of a given substance by studying
its nature and strus.ure. Academician F, 8, Kurnakov's discovery of physical
chemical analysis is being vell utilized tovard the determination of the above
relationchips.

The USSR is vitnessing the growth of a new field of 1llumination engineer-
ing, besed on %he discovery of luminescent yubee by Acedemician 8, I, Vaviloy and
othurs.

Construction of mickinery for the chemical industry reguires new rateriale
as well as nev uvsigns, Equipment has to be resistant to high temperatures and
pressures, as vell as poverful acide. Now it is poesidle to manufacture fibera ah
of palyamide resins like nylon dxd caprone. ERTE . |

The study of chemlstry of hydrocarbcus Las alvays been a field in which
Russian chemists have excelled. For example, there are the schocls founded by
A. N. Butlerov, A, Ye, Favcrskiy, X, D. Zelinekiy, and othsrs. One major task
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in this f1eld 1s the determination of de79loping hydrocartons and sonvinoing
various industires of the waliue of u30:g suth {ntermediate products as nmethare,
agotylene, etc.,

HWood or msthyl alcohol was formeriy marufastured by durning wood, How,
2léohol is manmufactured by Aaynthesizing oxijes of ;arbon m.d hydrogen, Acetic
acid, acetome, ethyl &lcohols, and meny cther produsts ave nov being manufactured
syatbetically form minerals rethsr “han froxw plant matter. Groat strides are
being made to syuthesize such basic subatanses as vitexzine, Lormones, and fata,

Muoh vork st1ll has %o ba dons %o dstemxins the mature of the complex
strusture of albimin, &s well as <he very 41fficult task of synthesizing this
matorial,

0f partiocular interest ars +he anazogs of many natural compounds, partic-
ularly those which have medicinal valus, i

Ihe'zje‘in #leo & rapidly groving pfoduction of sex hormomes, Research is
boing.aax‘__riod out on the poseibility of sjuthesizing antibiotics such as penlcil-
ln,: gramecidin, streptomycin, and others,

. ‘Molern ohemical technology hes made possible the manufacture of many dif-
feront types of plastics vith soms remarkable propertiss, For example, a plastic
mas of polychlorovinylidenochlorids 211 vithatand Yoads of 7,000 kilograms per
square centimeter, .8, V., Letedev, G, €, Petrov, 8, N, Ushakcv, «ad their co-
workers kave been very antive In this fleld,

The use of rave metrls in alloys increasss their bardness, chemioal ;
stability, and heat resistance, Thie is an imporiant technologioal develop- : .
=mont which can be well used in ths produciicn of Gefense 1tems in electrical : .
Onci]::l.ﬂna, illumination engineering, medicine ; analytical chemistry and other
flelds. N

There is particulsrly great intavaat in the masws redicactizs slimoats --
thorium, uranium, ceptunium , Plutonium and othere -~ due to their practical
importance 1a uvilization of rusioar onergy.

Production of nev silisate and ceraxic matsrials is progressing rapidly.
The thecretical groundwork is in progress for the synthesis of theme materimls,
vhich vwil1 rosult 1n higher technical qualities, New methols are being svolved
. ) for cbtaining the so-called giass oeramics -- fireproof, chemically stable,
¢ e Porous, ultra-bard -- uviol, and "olrifying" glass, etc. K. A, Andrianov has
. made great progress in work on the syathesis of silicon-organic compounds with
rubderlike projerties, stadility urder various temperaturs conditions, and
other valuable properties.

Develotment of Wyw apd Xmprovement of 0id Produstion Frocesses

tz In the lest 10 years maAny new methods have deen developed fur bringing about
chemical reactions. One of the best knuwn methods is the use of catalysts. In R
addition, technolcgy s develcped mathodr for obtaining very kigh pressures. AT
Excellent results have besen obtained by the combined use of oatalysts and high e
prossure, Hethods bave aleo tesn developed for obtaining very Ligh temperatures

88 voll as almost adsolute vacuums,

Farther increase of production 1s deperdent upou ntudies of the best physical
- and cheaiocal corditions necessary for variocua production processes.

Resoarch 1s atill necessary to Jetermiae methcis for utilizing atomic energy
ln chemioal and toohnological procesiss., Much hus Jet to De learned about etomio
nergy, and it is suggested that further reseaxck be conducted witk the view of
determining methods for: (1) regulstioz and gradual vtilization of atomic
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;awy, (2) establisning the' aphers of activity sf atomié energy snd protecting
workere from the harmful effects of *e,i"n'ion, and [3) developing and discover-
ing nev ; m-mtorial sources,

D.nlo}uanw in the chemical fivli have besn greatly azided by achievements
in other fields, The discovery of the electron microscope was & valus:ie addi-
tion to the equipment used in shemical fechnology. More recently, the cyclotron
snd betatron have taken their place among the various techiical aids available
%o tho Boviet ‘chemlat,

?'o tm..s: 193 are very svident in pressnt-day snalytical chemistry:
( grsat dsvelopment of physicel and physicoohemical mathods, end (2} direct
determinmation of chemival elemsnts ani tompounds. Much work is presently being
v Aome, dn ‘the ml,ytical chemistry of rare elements. It must be remembered that
: oh-intry 18 very c¢losely allied to other fields of acience and that a good
- samlyticel chemist must 2lso te a goud physicist and physical ohemist. ‘he
© . intpeduotion of physicel and physicochemical methods into snalytical chemistry
in nny caasw permits continuows and sutomatic coatrol of preoduction proceeses.

Study [ of the Bitructure of Matter; Intra-atomis lgcular Proc

. Bglution of problems Asaling with atomis ensrgy 186 dependent on & good
understanding of the strusture of the atom &g well as intra-atomic processess. .
It was ‘not until very recerily that ecientists begaa to study the atom from the
chsmical point of view,

Clonely related to the study of atomic energy ie the study of the pature
and properties of isotopes. Future resesarch should attempt to solve problems
dealing with the consentration of isoto;ss sc that they can ba better utilized.

Tke .use of wave mechanics and electron theories permitted a new approach
to Mendeleyev's classification cf elepents. Soviet chemistry has been furthered

‘\v 0‘- ‘(-nn---l-- n' \l.-a-\ ﬁ-\-&-— -nl Tamdaham.= l- b PRLalA AL dha Acnmhiaad

aiffusion of light, lh.ny large n)mo'u of mcZancs, led by such able men &s
Acsdsmician X, V, Grebenskchikov, A, N. Fruxkin, P, A, Rebinéer, and others, are
making important discoveries in the field of solloidal chemistry and ia the study
of surfece phenomena, N, A, Shilov ¢exd M, M, Dubinin have done much valuable
work with thue theory of eorption processes.

of Kinetics of Ch al R

In spite of large production of chemical compounds, many of tL reactiors
whiock form these compounds have not besn st:...ed. For most of the rasctions,

: B only the initial and finel processes are knovn vnile the intermediate processes
are unknovn. However, the use of photochemical mathods has permitted scientists
to study many of the intermediate processes. Those dealing with shemicel kinetics

R have the task of clawsifying the basic reactions ir the fields of organic ani in-
' organic chemistry, Acaderician ¥, N, Semenov has already accomplished much work
. ) in this fleld.

Muoch research is deing carried ocut to determine the nature of the propage-
> tion of blast geses and thy efZective distsnces of biast flames. This subject
is particu/.rly important for & fuller understarding of comdbustion processess
vhich ocour in an internal combustion engine, Datn thus obtained wiil also be
valuable for determining the ideal fuel Znr rockets and Jet engines. Much
resoerch ip deing carried out te determine methods for intensifying the combus-
tion processes of solid fuels.
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. ©. Boviet ohemiwtry hes indeed led the world In the siudy of catalysts and
" estalyotic . procesees. Such people as N. D, Zelinskiy, A, A, Balandin, A. 2,
. Roginskly, &nd others have built up acteworthy orgenizations for studying cat-
mlysts and their aotivity.

har Fields of Scieq

- Al onign of Cheml L 2020, Epalosering, apd to the

- The:@evelopiment of Soviet chemistry during the usxt 5 years will bs vary
olosely ocnnocted to the gemeral over-all developmsnt of the paticnal economy.
A% 18 hoped that by 1950 the chemiosl industry will have grown 1.5 times over

“the prewar level, The production of phosphete fertilizers must mors than &oudle
,prewar: produstion, ¥hile nitrogen feriilizers must exceed prewar productica by
80 percent,.  Mow developments have to be exploited by the chemical industry; for
example, thers must be grester production of double superpliosphate, grester use
of nitric ‘asid processing of phosphates, and a grestor production of potaseium
salts and somplex nitrogen “fertilizers.

.-/ Proaent plans éall for & 1950 production of synthetic rubber which will
" be donbly that of prevar. Thie would mesn that synthetic rubber would mske up
: ﬁvmﬁ of ‘the total Fubber productiom in 1950.

."Th'e;fpo‘mlm'iﬂilfriu .bave baen given the task of lmproving high-octane
gssolines,. To meoomplish this it will be necessary to duild four oruds oil
.oresking plents and 16 oil refineries. \

It is Loped that by 13950 there will be a yearly production of 920 m!llion
cubie meters of gas obtained dy underground gasification., By then, chemical
industries must pwrfect methods for odtaining 9(5,0C0 tons of liquid fuel from
coal and shale,

The Five-Year Plan for the lumber industry calls for greater production of

. acstic acid, rosin, acetate aolvents, and turpentine. Production in 1950 of
7 , . e alcohol by hydrolysis is to be seven time:c &s large as prewar production. )
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